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1.0 Introduction
SHN Consulting Engineers & Geologists, Inc. (SHN) was retained by PALCO to conduct an 
additional subsurface investigation at the PALCO Company Garage in Scotia, California.  This 
report describes the field activities for the monitoring well installation and subsequent
groundwater monitoring and sampling at the site. This work was requested by the Humboldt 
County Division of Environmental Health (HCDEH) and the California Regional Water Quality 
Control Board, North Coast Region (RWQCB).  This report is the culmination of the work described 
and agreed upon by representatives of SHN, the HCDEH, and the RWQCB.

The information in this report is presented in 6 sections.  This section serves as an introduction and 
describes the site history and conditions, and discusses the objectives of the investigation.  Section 
2.0 describes the field program for the monitoring well installation, well development, and 
sampling.  Section 3.0 describes the results of the soil sampling.  Section 4.0 presents the results of 
the groundwater monitoring, and Section 5.0 presents a discussion of the findings and provides
recommendations.  Section 6.0 lists cited references.

1.1 Vicinity Information

The PALCO Company Garage site is located at the northeastern corner of the intersection of Main 
and Bridge Streets, in the town of Scotia, Humboldt County, California (Assessor’s Parcel Number 
[APN] 205-351-16).  The Company Garage (Case No. 12272) and former Service Station (Ademar’s 
Chevron, Case No. 12273) are part of the same facility.  The entire site lies within the northeast ¼ of
Section 7, Township 1 North, Range 1 East, Humboldt Base and Meridian (HB&M) (Figure 1).

1.2 Site History

The existing Company Garage building was historically utilized for vehicle and equipment service
and repair.  Five Underground Storage Tanks (USTs) were formerly located at the facility (Figure
2).  A 12,000-gallon unleaded gasoline UST (S-5) was installed in 1974; a 1,500-gallon diesel UST (S-
6) and a 1,000-gallon leaded gasoline UST (S-15) were installed in 1959; a 1,000-gallon premium 
unleaded gasoline UST (S-14) was installed in 1972; and, a 1,000-gallon unleaded gasoline UST (S-
16) was installed at the facility in 1975.

On June 6, 1991, the 1,000-gallon leaded gasoline UST (S-14) was removed under permit from the 
southeast corner of the Company Garage site.  On July 27, 1998, SHN and the HCDEH observed the 
removal of the remaining USTs (S-5, S-6, S-15, and S-16).  Minimal over-excavation of soil was 
completed in the northernmost tank pit, which previously contained the 12,000-gallon UST (S-5).
Over-excavation of contaminated soil from around the southern-most tank pits was also 
conducted.  The tank pit locations were subsequently backfilled, and the surface was paved with 
asphalt concrete as directed by PALCO.  Approximately 120 cubic yards of excavated soil were 
temporarily stockpiled on site, under permit, and in November 1999, were transported under 
manifest to Ben’s Truck and Equipment Incorporated, located in Red Bluff, California, for disposal 
by bioremediation.

SHN conducted an initial subsurface soil and groundwater investigation at the Company Garage 
site in December 1999, which included the advancement of 12 exploratory borings (including 6 
temporary well points using direct push methodology), and the installation of three, 2-inch
monitoring wells (MW-1, MW-2, and MW-3).  Soil and groundwater samples were collected, and 
analyzed, and the results of the investigation were reported in our December 1999 Subsurface 
Investigation Report of Findings (SHN, 1999).
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The HCDEH responded, by letter dated March 23, 2000, to SHN’s December 1999 report of 
findings.  One item requested by the HCDEH was that PALCO submit a work plan to further 
delineate and characterize the extent of soil and groundwater contamination at the site.  SHN, on 
behalf of PALCO, submitted the requested work plan to the HCDEH on June 12, 2000.  PALCO 
received formal written comments relative to the work plan from the HCDEH in a letter dated 
August 10, 2000.

PALCO, in conformance with the modified June 12, 2000, work plan and under permit from the 
HCDEH, authorized SHN to complete the additional subsurface investigation and the installation 
of a new groundwater-monitoring well (MW-4), which occurred on November 8 and 9, 2000.  Soil 
and groundwater samples were collected, analyzed, and the results were reported in our 
November 2000 Site Investigation Report of Findings (SHN, January 2001).

On May 3, 2001, representatives from PALCO, HCDEH, and SHN met to discuss the findings of the 
November 2000 subsurface investigation, clarify outstanding contaminant fate issues that were
previously raised by HCDEH, and formulate a course of action for ongoing site investigation and 
monitoring.  SHN submitted a meeting memorandum of understanding dated May 9, 2001, which 
was acknowledged by the HCDEH in a letter of May 15, 2001.  The consensus that was reached at 
the meeting was to continue monitoring the existing wells for an additional dry and wet season, 
and, utilizing the data collected, determine conditions for site closure or further investigation.

PALCO and HCDEH representatives attended an additional meeting with SHN on March 7, 2002, 
for the purpose of discussing the year 2001 monitoring data and requirements, and alternatives for 
expediting site closure.  The meeting minutes were submitted by SHN in an April 3, 2002 letter to 
the HCDEH.  On April 29, 2002, SHN submitted a letter to the HCDEH, addressing the five tasks
that were outlined in our April 3, 2002 letter.

By letter dated October 24, 2002, the RWQCB concurred with SHN’s September 25, 2002 request to 
reduce the monitoring well sampling frequency and reporting to annual in March.

On March 6, 2003, PALCO submitted a Remedial Action Feasibility Study to the HCDEH for their 
review and comment.  HCDEH concurred, by letter dated April 14, 2003, with the feasibility
proposal of using hydrogen peroxide for the remedial action, and requests a Remedial Action Plan 
(RAP).

On June 9, 2003, PALCO submitted the RAP.  HCDEH conditionally concurred with the RAP by 
letter dated July 16, 2003, requested clarifications, and authorized the proposed pilot study.

RAP clarification items were submitted by PALCO to HCDEH on September 5, 2003.  HCDEH 
commented on clarification items by letter dated October 9, 2003.

PALCO responded to HCDEH comments by letter dated November 13, 2003.  On December 24, 
2003, PALCO submitted to HCDEH the project Remedial Action Work Plan (RAWP).

On January 8, 2004, PALCO submitted the application and documents for the project Report of 
Waste Discharge (ROWD) to the RWQCB.

HCDEH commented on the RAWP by letter dated February 17, 2004.  On February 24, 2004, the 
RWQCB commented by letter to the ROWD.  PALCO responded to the RWQCB with Addendum 
No. 1, dated April 14, 2004, to the ROWD.
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On September 23 and 24, 2004, SHN supervised Fisch Environmental of Valley Springs, California 
in the installation of 12 membrane interface probe borings and five soil borings/temporary well 
points.  Results were presented in the Report of Findings for Additional Site Investigation (SHN, 
December 2004).

1.3 Geology and Hydrology

The PALCO Company Garage site is located on the south limb of the Eel River syncline on a fluvial 
terrace, approximately 1,000 feet southeast of the Eel River.  Sedimentary deposits underlying the 
site consist of late Quaternary age alluvium deposited by the Eel River.  According to the 
subsurface exploration logs for the piezometers and borings installed at the site, these deposits 
consist of medium-stiff to stiff clayey silt, which was moist to very moist and gray to yellowish 
brown in color.

Depth to groundwater ranges between 3 and 6 feet below grade at the project site.  Additionally, a 
log pond, with a varying water surface elevation of approximately 132 feet above Mean Sea Level 
(MSL), is located approximately 100 feet northwest of the site.  This log pond is presently assumed
to act as a hydraulic barrier to groundwater movement from the source area toward downgradient 
receptors.

1.4 Objective and Scope of Work

The objective of the monitoring well installation was to collect data requested by the HCDEH and 
the RWQCB in order to further assess current site conditions.

The scope of work in this section is intended to meet the objective of this investigation.  As part of 
this investigation, a soil sample was collected from one newly installed groundwater monitoring 
well boring (MW-7).  Groundwater was sampled from all site-monitoring wells (MW-1 through 
MW-7).

The scope of work included the following items:
• Install one additional groundwater monitoring well.
• Develop the new monitoring well using surge and purge techniques.
• Perform groundwater monitoring and sampling of all existing and newly installed 

monitoring wells.
• Survey the new well for location and elevation.
• Prepare this report of findings for the monitoring well installation and groundwater-

monitoring event. 

2.0 Field Activities

2.1 Soil Boring

On March 4, 2005, SHN supervised Fisch Environmental in the advancement of one soil boring 
(MW-7) at the Company Garage site.  The soil boring was advanced utilizing a truck-mounted
Geoprobe® direct-push drill rig.  Soil samples were collected with the Geoprobe® Macro-Core
sampling system.  Continuous core samples were collected.  A portion of the core sample collected 
from immediately above the soil-water interface was prepared and submitted for laboratory
analysis.  Upon retrieval of the core sample, the selected portion of the sample tube was capped 
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with Teflon tape and plastic end caps.  The remaining core sample was used to prepare a 
description that was recorded on the boring log field sheet, using the Unified Soil Classification
System (USCS) as described in American Standard Test Method (ASTM) D 2488-90.

The soil sample was stored in an iced cooler, and transported to a State of California certified 
analytical laboratory for chemical analysis.  The sample was transported using proper chain-of-
custody documentation.

2.2 Monitoring Well Installation

Soil boring MW-7 was overdrilled with 8 ¼-inch diameter hollow stem augers and a groundwater 
monitoring well was installed in the borehole.  The monitoring well was constructed in accordance 
with California Well Standards Bulletins 74-81 and 74-90.

The monitoring well was constructed using 5 feet of Schedule 40, 2-inch diameter Polyvinyl 
Chloride (PVC) casing and 10 feet of 0.010 inch-slot PVC screen.  The filter pack was extended
approximately one foot above the screened interval and consists of 2/12 Monterey sand.  Bentonite 
chips were used as the transition seal and to fill the remainder of the annulus.  A locking expansion
plug was placed in the wellhead, and a flush-mount Christy box was installed and set in concrete 
to protect the wellhead.

The new groundwater monitoring well was surveyed for location and elevation under the direction 
of a California licensed surveyor.  Groundwater-monitoring well elevations were referenced to 
NAVD88 (North American Vertical Datum 1988), to the nearest 0.01-foot.

Field notes, the boring log, and the survey data are included in Appendix A.

2.3 Monitoring Well Development

On March 23, 2004, SHN developed the new monitoring well.  Prior to development, the well was
checked for the presence of floating product, water level, and total depth.  The well was then 
developed by surge and purge techniques.  A surge block was used to surge the entire length of the 
screened interval, and suspended sediment was removed using a peristaltic pump.  At least 5 
casing volumes of groundwater were removed using the pump.  The well was purged until 
turbidity was reduced, and physical parameters (pH, electrical conductivity, and temperature) 
stabilized.  Physical parameters were checked after each casing volume of water was removed.
Well development field notes are included in Appendix B.

2.4 Monitoring Well Sampling

The newly installed and existing site wells were sampled on March 23 and 24, 2005.  Prior to 
purging, water level measurements were collected from each well.  Each well was then checked for 
the presence of floating product. Water-level measurements were recorded to the nearest 
hundredth foot and well depth measurements were noted.  Equipment that was used in taking 
water levels and well depth measurements was cleaned between each use, as discussed in Section 
3.6.  Groundwater monitoring field notes are included in Appendix B.

Each well was purged using new, disposable polyethylene bailers.  During purging, Dissolved 
Oxygen (DO), Dissolved Carbon Dioxide (DCO2), and the Oxidation-Reduction Potential (ORP) 
were measured using portable instrumentation.  At least three well casing volumes were purged
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from each well prior to collection of groundwater samples.  Periodic measurements of temperature, 
pH, and Electrical Conductivity (EC) were made with field equipment during purging to evaluate 
whether the water samples are representative of the target zone.

Groundwater samples were collected using new disposable polyethylene bailers.  Samples were 
collected in laboratory-supplied bottles, placed in an iced cooler, and handled under proper chain-
of-custody procedures.  All purge water and decontamination water was placed in Department of
Transportation (DOT)-approved and labeled DOT 17 E/H, 55-gallon drums and handled in 
accordance with procedures described in Section 2.9.

2.5 Laboratory Analysis

The soil sample was analyzed for:

• Total Petroleum Hydrocarbons as Motor Oil (TPHMO), as Diesel (TPHD), and as Gasoline 
(TPHG) in general accordance with United States Environmental Protection Agency (EPA) 
Method No. 8015B.

• Benzene, Toluene, Ethylbenzene, and total Xylenes (BTEX), and Methyl Tertiary-Butyl Ether 
(MTBE) in general accordance with EPA Method No. 8021B.

Groundwater samples were analyzed for:

• TPHD in general accordance with EPA Method No. 8015B.
• TPHG, BTEX, and Fuel Oxygenates in general accordance with EPA Method No. 8260B.

Groundwater samples from MW-7 were also analyzed for:

• TPHMO in general accordance with EPA Method No. 8015B.
• Volatile Organic Compounds (VOCs) in general accordance with EPA Method No. 8260B.
• Dissolved methane in general accordance with Modified RSK-175.
• Chemical Oxygen Demand (COD) in general accordance with EPA Method No. 410.4.
• Total Phosphate Phosphorus in general accordance with EPA Method No. 365.2
• Ammonia Nitrogen in general accordance with EPA Method No. 350.3.
• Alkalinity in general accordance with Standard Method 19th Ed. 2320B.
• Nitrate and Sulfate in general accordance with EPA Method No. 300.0.
• Total Dissolved Solids (TDS) in general accordance with EPA Method No. 160.1.
• CAM 17 metals in general accordance with EPA Method Nos. 200.7, 200.9, and 245.1.

Dissolved methane analyses were performed by Air Toxics of Folsom, California.  The rest of the 
analyses were performed by North Coast Laboratories of Arcata, California.

2.6 Equipment Decontamination Procedures

All soil boring/monitoring well installation, well purging, and sampling equipment was cleaned 
prior to bringing it on site. All small equipment that required on-site cleaning was cleaned using 
the triple wash system.  The equipment was first washed in a water solution containing Liquinox®

cleaner, followed by a distilled water rinse, then by a second distilled water rinse. 
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2.7 Investigation-Derived Waste Management

All solid waste material produced during the drilling was contained in DOT-approved 17 E/H, 55-
gallon drums and stored on site.  The drum was labeled to designate the contents and the locations 
from which the material was generated.  One drum of soil cuttings was produced.  The soil from 
MW-7 is stored inside the gate near MW-5.

All water produced during the well installation, well development and purging activities was 
temporarily stored on site in drums or in 5-gallon plastic buckets.  The water was then placed into 
the wastewater collection system for treatment at the Scotia wastewater treatment plant.  SHN 
documented the time, date, and quantity of water disposed.  SHN discharged approximately 70 
gallons of water into the Scotia wastewater collection system.

3.0 Investigation Results 
No petroleum hydrocarbon constituents were detected in the soil sample collected from borehole 
MW-7.  Results are presented in Table 1.  Laboratory analytical reports are included in Appendix C.

Table 1
Soil Analytical Data, March 4, 2005

PALCO Company Garage, Scotia, California
(in ug/g1)

Sample Location and 
Depth (feet) TPHMO2 TPHD2 TPHG2 B3 T3 E3 X3 MTBE3

MW-7 @ 7.5’ <104 <1.0 <1.0 <0.0050 <0.010 <0.0050 <0.0050 <0.050
1. ug/L: micrograms per gram
2. Total Petroleum Hydrocarbons as Motor Oil (TPHMO) and as Diesel (TPHD), and as Gasoline (TPHG) analyzed in 

general accordance with EPA Method No. 8015B
3. Benzene (B), Toluene (T), Ethylbenzene (E), total Xylenes (X), and Methyl Tertiary Butyl Ether (MTBE) analyzed in 

general accordance with EPA Method No. 8021B
4. <: denotes a value that is “less than” the method detection limit

4.0 Groundwater Monitoring Results

4.1 Hydrogeology

Depth-to-groundwater measurements were collected on March 23, 2005.  The direction of 
groundwater flow on March 23, 2005 was to the northwest with an approximate gradient of 0.04.
Figure 3 shows groundwater contours on March 23, 2005.  Groundwater elevations are presented in 
Table 1.  Historic monitoring data is included in Appendix D.
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Table 2
Groundwater Elevations, March 23, 2005

PALCO Company Garage, Scotia, California

Sample Location Measuring Point
Elevation Depth-to-Water2 Groundwater

Elevation1

MW-1 142.64 2.97 139.67
MW-2 137.66 4.96 132.70
MW-3 138.29 4.63 133.66
MW-4 139.74 4.37 135.37
MW-5 136.00 3.92 132.08
MW-6 146.95 4.87 142.08
MW-7 140.89 6.23 134.66

Log Pond Surface 134.49 2.32 132.17
1. Relative to NAVD88 (North American Vertical Datum 1988)
2. Below top of casing

4.2 Groundwater Analytical Results

No petroleum hydrocarbons were detected in groundwater samples from MW-2, MW-5, or MW-6.
Low to moderate concentrations of petroleum hydrocarbons were detected in groundwater 
samples from MW-1, MW-3, MW-4, and MW-7 (Table 3).  TPHG and benzene concentrations from 
each impacted well are slightly higher than those detected during the March 2004 groundwater-
monitoring event.  Low concentrations of VOCs detected in groundwater samples from MW-7
(Table 4) are consistent with a release of gasoline.  Laboratory analytical reports are included in 
Appendix C.   Historic monitoring data is included in Appendix D.

Dissolved metals analyses are included in Table 5.  Low concentrations of dissolved arsenic and 
dissolved barium were detected in groundwater from MW-7.  High concentrations of dissolved 
iron and moderate concentrations of dissolved manganese were detected in groundwater from 
MW-7. The concentrations of dissolved iron and manganese are likely due to biologic reduction of 
iron and manganese oxides.  Additional groundwater analytical results are included in Table 6.

Figure 4 depicts a summary of the March 23 and 24, 2005 groundwater analytical results.
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4.3 Natural Attenuation Parameters

Monitoring for indicators of biodegradation was performed on groundwater from site wells during 
the March 2005 monitoring event.  DO and ORP concentrations in monitoring wells MW-1 through 
MW-5 were decreased when compared to upgradient well MW-6.  DCO2 concentrations in 
monitoring wells MW-1 through MW-5 were increased when compared to upgradient well MW-6.
This information indicates that biodegradation of hydrocarbons is occurring.  Measurement results
are presented in Table 7.  Historic monitoring data is included in Appendix D.

Table 7
DO, DCO2, and ORP Measurement Results, March 23, 2005

PALCO Company Garage, Scotia, California
Sample

 Location
DO1

(ppm)2
DCO2 3

(ppm)
ORP4

(mV)5

MW-1 0.68 170 -83
MW-2 0.70 160 -48
MW-3 0.91 90 -90
MW-4 0.66 350 -111
MW-5 1.76 50 13
MW-6 0.72 70 108
MW-7 0.72 50 -62

1. DO:  Dissolved Oxygen, field measured using portable instrumentation.
2. ppm:  Measurement concentration, in parts per million.
3. DCO2:  Dissolved Carbon Dioxide, field measured using a field test kit.
4. ORP:  Oxidation-Reduction Potential measured using portable instrumentation.
5. mV:  millivolts

5.0 Discussion and Recommendations
Low to moderate concentrations of petroleum hydrocarbons were detected in groundwater from 
monitoring wells MW-1, MW-3, MW-4, and MW-7, with the highest concentrations in MW-4.

Per the May 12, 2005 letter from the HCDEH, on behalf of PALCO, SHN will perform biannual 
sampling at the company garage site.  Groundwater samples from monitoring wells MW-1 through 
MW-7 will be analyzed for TPHD, TPHG, BTEX, and 5 fuel oxygenates.  The next monitoring and 
sampling event is scheduled for September 2005.
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Well Installation Field Notes









Appendix B

Groundwater Monitoring Field Sheets

























Appendix C

Laboratory Analytical Reports















































































































Appendix D

Historic Monitoring Data



Well Number Date of Reading
Measurement Point 

Elevation (feet1)
Depth to Groundwater 

(feet)
Groundwater Surface 

Elevation (feet)

MW-1 12/22/1999 142.64 3.50 139.14
1/28/2000 3.34 139.30
2/25/2000 3.21 139.43
3/22/2000 3.42 139.22
4/24/2000 3.43 139.21
5/26/2000 3.51 139.13
6/23/2000 3.58 139.06
7/21/2000 3.63 139.01
8/24/2000 3.57 139.07
9/28/2000 3.60 139.04
10/24/2000 4.02 138.62
11/27/2000 3.66 138.98
12/29/2000 3.64 139.00
1/25/2001 3.31 139.33
2/26/2001 3.18 139.46
3/26/2001 3.53 139.11
4/27/2001 3.52 139.12
5/25/2001 3.52 139.12
7/2/2001 3.54 139.06

7/26/2001 3.55 139.09
8/27/2001 3.59 139.05
9/26/2001 3.65 138.99
10/26/2001 3.80 138.84
11/26/2001 3.31 139.33
12/27/2001 3.27 139.37
1/28/2002 3.49 139.15
2/22/2002 3.39 139.25
3/29/2002 3.48 139.16
4/26/2002 3.68 138.96
5/28/2002 3.56 139.08
6/26/2002 3.56 139.08
3/27/2003 3.31 139.33
3/25/2004 3.48 139.16
3/23/2005 2.97 139.67

PALCO Company Garage, Scotia, California

Table D-1
Historic Groundwater Elevation Data

G:\1989\089097 PALCO\120\data\
COGarage-HistoricData-5-05.xls\GWelev (D-1) D-1

SHN Consulting Engineers
Geologists, Inc.



Well Number Date of Reading
Measurement Point 

Elevation (feet1)
Depth to Groundwater 

(feet)
Groundwater Surface 

Elevation (feet)

PALCO Company Garage, Scotia, California

Table D-1
Historic Groundwater Elevation Data

MW-2 12/22/1999 137.66 5.51 132.15
1/28/2000 5.45 132.21
2/25/2000 5.37 132.29
3/22/2000 5.72 131.94
4/24/2000 5.73 131.93
5/26/2000 5.89 131.77
6/23/2000 6.16 131.50
7/21/2000 6.20 131.46
8/24/2000 6.22 131.44
9/28/2000 6.26 131.40
10/24/2000 6.17 131.49
11/27/2000 6.04 131.62
12/29/2000 5.81 131.85
1/25/2001 5.13 132.53
2/26/2001 5.28 132.38
3/26/2001 5.61 132.05
4/27/2001 5.80 131.86
5/25/2001 6.06 131.60
7/2/2001 6.02 131.64

7/26/2001 6.16 131.50
8/27/2001 6.25 131.41
9/26/2001 6.26 131.40
10/26/2001 6.29 131.37
11/26/2001 5.30 132.36
12/27/2001 5.51 132.15
1/28/2002 5.55 132.11
2/22/2002 5.47 132.19
3/29/2002 5.62 132.04
4/26/2002 5.84 131.82
5/28/2002 5.87 131.79
6/26/2002 6.10 131.56
3/27/2003 5.20 132.46
3/25/2004 5.75 131.91
3/23/2005 4.96 132.70

G:\1989\089097 PALCO\120\data\
COGarage-HistoricData-5-05.xls\GWelev (D-1) D-2
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Well Number Date of Reading
Measurement Point 

Elevation (feet1)
Depth to Groundwater 

(feet)
Groundwater Surface 

Elevation (feet)

PALCO Company Garage, Scotia, California

Table D-1
Historic Groundwater Elevation Data

MW-3 12/22/1999 138.29 5.31 132.98
1/28/2000 5.12 133.17
2/25/2000 5.06 133.23
3/22/2000 5.33 132.96
4/24/2000 5.24 133.05
5/26/2000 5.24 133.05
6/23/2000 5.31 132.98
7/21/2000 5.37 132.92
8/24/2000 5.35 132.94
9/28/2000 5.39 132.90
10/24/2000 5.37 132.92
11/27/2000 5.44 132.85
12/29/2000 5.44 132.85
1/25/2001 4.79 133.50
2/26/2001 5.02 133.27
3/26/2001 5.38 132.91
4/27/2001 5.35 132.94
5/25/2001 5.42 132.87
7/2/2001 5.34 132.95

7/26/2001 5.47 132.82
8/27/2001 5.45 132.84

9/26/2001 5.49 132.80

10/26/2001 5.48 132.81

11/26/2001 5.08 133.21

12/27/2001 5.24 133.05

1/28/2002 5.23 133.06

2/22/2002 5.11 133.18

3/29/2002 5.24 133.05

4/26/2002 5.21 133.08

5/28/2002 5.21 133.08

6/26/2002 5.27 133.02

3/27/2003 4.87 133.42

3/25/2004 5.00 133.29

3/23/2005 4.63 133.66

G:\1989\089097 PALCO\120\data\
COGarage-HistoricData-5-05.xls\GWelev (D-1) D-3
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Well Number Date of Reading
Measurement Point 

Elevation (feet1)
Depth to Groundwater 

(feet)
Groundwater Surface 

Elevation (feet)

PALCO Company Garage, Scotia, California

Table D-1
Historic Groundwater Elevation Data

MW-4 11/27/2000 139.74 5.23 134.51

12/29/2000 5.07 134.67

1/25/2001 4.73 135.01

2/26/2001 4.55 135.19

3/26/2001 4.95 134.79

4/27/2001 4.78 134.96

5/25/2001 5.21 134.53

7/2/2001 5.03 134.71

7/26/2001 5.22 134.52

8/27/2001 5.20 134.54

9/26/2001 5.22 134.52

10/26/2001 5.24 134.50

11/26/2001 4.83 134.91

12/27/2001 4.64 135.10

1/28/2002 4.90 134.84

2/22/2002 4.73 135.01

3/29/2002 4.89 134.85

4/26/2002 4.97 134.77

5/28/2002 4.86 134.88

6/26/2002 5.02 134.72

3/27/2003 4.51 135.23

3/25/2004 4.85 134.89

3/23/2005 4.37 135.37

G:\1989\089097 PALCO\120\data\
COGarage-HistoricData-5-05.xls\GWelev (D-1) D-4
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Well Number Date of Reading
Measurement Point 

Elevation (feet1)
Depth to Groundwater 

(feet)
Groundwater Surface 

Elevation (feet)

PALCO Company Garage, Scotia, California

Table D-1
Historic Groundwater Elevation Data

MW-5 3/25/2004 136.00 4.35 131.65

3/23/2005 3.92 132.08

MW-6 3/25/2004 146.95 5.09 141.86

3/23/2005 4.87 142.08

MW-7 3/23/2005 140.89 6.23 134.66

Pond 4/27/2001 134.49 2.27 132.22
Surface 5/25/2001 2.28 132.21

Elevation 7/26/2001 2.37 132.12
8/27/2001 2.37 132.12

9/26/2001 2.34 132.15

10/26/2001 2.36 132.13

11/26/2001 2.24 132.25

12/27/2001 2.30 132.19

1/28/2002 2.29 132.20

2/22/2002 2.27 132.22

3/26/2002 2.30 132.19

3/29/2002 2.33 132.16

4/26/2002 2.34 132.15

5/28/2002 2.32 132.17

6/26/2002 2.33 132.16
3/27/2003 2.21 132.28
3/25/2004 2.42 132.07
3/23/2005 2.32 132.17

1.       Elevation Datum NAVD88 (North American Vertical Datum 1988)

G:\1989\089097 PALCO\120\data\
COGarage-HistoricData-5-05.xls\GWelev (D-1) D-5

SHN Consulting Engineers
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Sample Location Sample Date DO1

(ppm)2
DCO2

3

(ppm)
ORP4

(mV)5

MW-1 03/26/01 1.04 150 54
07/02/01 0.18 225 26
09/26/01 0.14 200 179
12/27/01 0.52 140 138
03/29/02 0.16 180 102
06/26/02 0.27 200 119
03/27/03 1.75 190 227
03/25/04 0.93 175 261
03/23/05 0.68 170 -83

MW-2 03/26/01 0.80 140 98
07/02/01 0.10 200 13
09/26/01 0.10 140 158
12/27/01 0.27 100 154
03/29/02 0.67 120 98
06/26/02 0.22 120 166
03/27/03 0.41 100 214
03/25/04 0.60 180 276
03/23/05 0.70 160 -48

MW-3 03/26/01 0.97 200 0
07/02/01 0.13 400 -10
09/26/01 0.38 220 17
12/27/01 0.26 200 75
03/29/02 0.29 170 46
06/26/02 0.61 230 50
03/27/03 1.06 80 194
03/25/04 0.89 250 168
03/23/05 0.91 90 -90

MW-4 03/26/01 0.85 350 14
07/02/01 0.08 460 11
09/26/01 0.10 460 -0.12
12/27/01 0.30 250 100
03/29/02 0.46 330 45
06/26/02 0.24 300 118
03/27/03 0.30 300 179
03/25/04 0.53 350 118
03/23/05 0.66 350 -111

MW-5 03/25/04 0.65 170 263
03/23/05 1.76 50 13

MW-6 03/25/04 2.16 90 285
03/23/05 0.72 70 108

MW-7 03/23/05 0.72 50 -62

Table D-4
Historic Geochemical Parameters

PALCO Company Garage, Scotia, California

 1. DCO2:  Dissolved Carbon Dioxide, field measured using a field test kit.
 2. DO:  Dissolved Oxygen, field measured using portable instrumentation.
 3. ppm:  parts per million
 4. ORP:  Oxidation-Reduction Potential (Eh) measured using portable instrumentation.
 5. mV:  millivolts.

G:\1989\089097 PALCO\120\data\
COGarage-HistoricData-5-05.xls\DO-hist (D-4) D-9

SHN Consulting Engineers
& Geologists, Inc.
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